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ALCES) IMMOBILISED WITH ETORPHINE: PRELIMINARY RESULTS 
 
HAGA HA1, WENGER S1,2, HVARNES S3, OS Ø3, ROLANDSEN CM4  
 
1Department of Companion Animal Clinical Sciences, Norwegian School of Veterinary Science, Oslo, 
1NORWAY; Andreas.Haga@veths.no 
2Clinic for Zoo Animals, Exotic Pets and Wildlife, Vetsuisse Faculty, University of Zurich, Zurich, 
2SWITZERLAND; swenger@vetclinics.uzh.ch 
3Vetconsult A/S, Folldal, NORWAY 
4Norwegian Institute for Nature Research and Department of Biology, Norwegian University of 
4Science and Technology, Trondheim, NORWAY 
 
 
Intense sustained muscular exertion associated with capture pursuit can lead to the production and 
build-up of lactic acid in muscle cells, non-respiratory acidosis, and capture myopathy syndrome in 
immobilised free-ranging wild animals (THURMON et al., 1996).  
Nineteen adult free-ranging Norwegian moose, 14 females and 5 males, were darted from the 
helicopter with 7.5 mg etorphine per animal (M99, etorphine 9.8 mg/ml, Novartis Animal Health, Basel, 
Switzerland) to place GPS collars. After becoming recumbent, rectal temperature, respiratory and 
pulse rate were recorded at regular intervals. Relative oxyhaemoglobin saturation (SpO2) was 
measured using a pulse oximeter (Nellcor N-20 PA, Boulder, Colorado, US) with the probe attached to 
the tongue. A venous blood sample was collected from a jugular or cephalic vein into a 10 ml 
heparinised tube (Venoject, Terumo Europe, Leuven, Belgium). At the end of the procedure, 
immobilisation was reversed with diprenorphine (Diprenorphine HCL 12 mg/ml, M99, Novartis Animal 
Health, Basel, Switzerland) administered in a diprenorphine/etorphine milligram ratio of 1.8 - 2.3 by 
either intravenous or intramuscular injection. The average snow depth in the area was estimated in 
centimetres. Blood samples were stored in a thermos bottle filled with snow until they were 
centrifuged; the plasma was then harvested and stored at -20 °C. The frozen plasma samples were 
transported to the Norwegian School of Veterinary Sciences, where they were thawed at room 
temperature and analysed using a blood gas analyser (Radiometer ABL 800 Flex, Radiometer, 
Copenhagen, Denmark). The data was evaluated descriptively and a tendency for higher plasma 
lactate levels in moose immobilised in areas of deeper snow cover was observed. A Spearman’s R 
correlation coefficient was calculated between SpO2 and plasma lactate, and between snow depth and 
plasma lactate.  
No mortality occurred during the immobilisation procedure or the follow up period of 12 weeks. Mean 
(range) heart rate during immobilisation was 67 (48 - 89), respiratory rate was 28 (16 - 40), body 
temperature was 38.4 °C (37.1 - 41.3), SpO2 was 82 % (63 - 95 %) and plasma lactate was 9.3 mmol/l 
(2.9 - 12.5 mmol/l). The correlation coefficients with plasma lactate were found to be -0.19 (p = 0.49, 
n = 15) and 0.77 (p = 0.0008, n = 15) for SpO2 and snow depth, respectively. 
The mean plasma lactate concentration in the studied moose was more than four times higher than 
the upper limit of 2.2 mmol/l for large domestic animals (SMITH, 2008). Nevertheless, it was in a 
comparable range to that of immobilised wild African ruminants (GANHAO et al., 1989). It is not known 
which upper limits for short-term increases in plasma lactate are acceptable. A significant positive 
correlation was found between snow depth and plasma lactate concentrations. It is possible that with 
deep snow cover the moose sustained higher physical exertion during the capture pursuit and 
therefore plasma lactate values were higher with deep snow layers in comparison with shallow snow 
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layers. Further values such as capture and induction times were measured, but will be published 
elsewhere.  
Hypoxaemia was suspected in several moose which had low SpO2 values. Lack of oxygen in tissues 
with poor perfusion may lead to increased plasma lactate levels (ALLEN and HOLM, 2008). However, no 
significant correlation was found between SpO2 and plasma lactate concentrations. Due to slow 
spontaneous movements exhibited by the immobilised moose it was not possible to obtain good 
quality SpO2 readings in all moose and this may have biased our data. Pulse oximetry has not been 
validated in moose, but appeared clinically useful in horses (WHITEHAIR et al., 1990).  
Environmental conditions such as snow depth should be taken into consideration when planning 
immobilisation procedures in free-ranging moose.  
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